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Abstract-The phytoplankton of Goose Lake, an oligohaline lake 
on Parramore Island, was studied for one year. The populations 
consisted primarily of ultra plankton and nanoplankton sized forms 
with diatoms and chiorophyceans dominant most of the year. A 
general pattern of seasonally higher cell concentrations in early 
summer and fall was noted, with an unidentified ultra plankton sized 
component prominent throughout the collection period. A list of 
154 species is given. 
Introduction 
Parramore Island is located on the eastern shore of 
the Delmarva Peninsula in Accomack County, Vir­
ginia. It is part of the barrier island complex under the 
management of The Nature Conservancy and is lo­
cated approximately 50 km northeast of the Chesa­
peake Bay entrance(37° 32' N. Lat., 75° 37' W. Long.). 
Parramore Island is approximately 13.3 by 3 km in 
size, with its long axis in a general northeast direction. 
The Island's eastern shoreline is bordered by a parallel 
series of relict dunes that extend to the island's interior, 
with elevations up to seven m and a well-developed 
floral cover. The island topography decreases in eleva­
tion along the southern and western margin where the 
vegetation blends into an extensive salt marsh. Goose 
Lake has formed between two of these relict dune lines, 
is finger-shaped and up to 1.5 m in depth, with an area 
of approximately 0.07km2. The size varies with sea­
sonal periods of heavy rain, and the occasional inunda­
tion of seawater through the southern end. To the 
south an earlier channel to Swash Bay and the numer­
ous tidal guts of the bordering marsh have been 
blocked due to vegetational growth and the accumula­
tion of autochthonous material. During flood periods 
from storm tides, saltwater entry may occur at this end 
of Goose Lake. The lake substrate consists of a mix­
ture of silt, sand, detrital material, and various inor­
ganic substances. It is black in color, soft in texture, 
and its anaerobic state is indicated by the hydrogen 
sulfide odor common to the bottom samples. More 
detrital material is found along the shoreline. where a 
variety of marginal wetland plants are established. A 
common submergent is Ruppia maritima. 
Several previous phytoplankton studies have been 
conducted in the general area of the Barrier Islands. 
Nearshore phytoplankton, in the vicinity of Assa­
teague Island, was studied by Marshall and Bowker 
( 1976) regarding the composition and concentration of 
cells in relation to chlorophyll values. Their samples 
were dominated by several species of diatoms and the 
dinoflagellate Ceratium tripos, with the diatoms repre­
senting 55% of the composition at the station nearest 
Assateague Island. In a seasonal study of the phyto­
plankton within the channels of the Barrier Island 
complex. Marshall, Nesius and Cibik (1980) found 
Ske/etonema costatum the dominant species through­
out the year. They noted the most common species in 
these channels were similar to the dominant phyto­
plankters in the continental shelf waters. A list of 
summer chlorophyceans and cyanophyceans from 
Accomack and Northampton Counties was made by 
Nemeth ( 1969), but none of his stations were on any of 
the Barrier Islands. His study emphasized fresh water 
sites and he recorded 102 chlorophyceans, 43 cyano­
phyceans, and 15 other species. 
Methods 
Goose Lake is centrally divided into a northern and 
southern half by an earthen mound constructed for the 
placement of a road across the island. Free flow 
between the 2 halves of the lake takes place through a 
culvert approximately 0.3 m in diameter placed at 
basin level. During each of the eight collection trips 
between October 1978 and October 1979, samples were 
taken from two stations located in each half of the lake. 
These surface water samples (500 ml) were preserved 
immediately with a buffered formalin solution. A set­
tling and siphoning procedure was followed to obtain a 
20-ml concentrate which was subsequently examined
in a settling chamber with a Zeiss Inverted Plankton
Microscope. Salinity readings were taken with a por­
table Beckman salinometer. The classification used in
this report is based mainly on the revisions by Hendey
(1974) and Parke and Dixon (1976).
Results and Discussion 
Goose Lake is considered an oligohaline lake with 
generally low saline values ( < 5° / oo). Readings through­
out the lake for the collection period indicated rather 
consistent salinities between 2 and 3° / oo. Occasionally, 
storm tide entry will occur from the southern end of 
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Goose Lake. Such an event was noted by Dr. James 
Matta of Old Dominion University on 25 October 
1978. He took salinity readings at that time that indi-
cated average values of 20° / oo in both the southern and 
northern sections of the lake. By 26 January 1979 the 
average salinity value for the entire lake had decreased 
to 2.5° / oo, where it remained at approximately that 
level into October 1980, with only slight variations 
between both sections. 
A total of 154 phytoplankters was identified within 
the samples. The breakdown of species for the various 
taxonomic groups was as follows: Bacillariophyceae 
(61), Euglenophyceae (22), Cyanophyceae (18), Dino-
phyceae (8), Chlorophyceae (21 ), Cryptophyceae (2), 
Xanthophyceae (5), Haptophyceae (2), Prasinophy-
ceae (2), Rhodophyceae (I), and one vascular plant 
Lemna minor. The phytoplankton community was 
dominated throughout the year by various diatoms 
and chlorophyceans, with various cyanophyceans 
prominent (see Table I). Seasonally there were early 
summer and fall maxima of numbers, with later 
summer and winter minima. Lowest concentrations 
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FIG. I- Average seasonal concentrations of phytoplankton in 
Goose Lake from October 1978 through October 1979. 
The winter phytoplankton possessed two diverse 
size groups of diatoms. The large cells of Surirella 
striatula and Tropidoneis /epidoptera were very com-
mon in all the samples with the more abundant smaller 
diatoms, such as Navicula salinarum, Amphora cof-
feaeiformis, Navicula sp., Navicula maculata, and 
Nitzschia vermicularis. Nannochloris atomus was also 
dominant with several cyanophyceans (Anacystis mar-
ina, A. dimidiata, Oscil/atoria submembranaceae), 
and the chlorophycean, Ch/ore/la vulgaris, common in 
all samples. Lowest concentrations for the collection 
period were noted on 2 February 1979 when average 
cell counts were 67,240 cells / I. One of the dominant 
species during this period was unidentified, but under 
light microscopy resembled oocystaceans previously 
described in the literature (Bourrelly, 1966; Simpson 
and Van Valkenburg, 1978). This species was round, 
4-5u in size, occurring often in groups of four, with 
what appeared as a "rough" and thickened outer wall. 
The spring samples and the early summer bloom 
consisted mainly of several Pennales diatoms that were 
less than 30 um in length and several small Centrales 
forms. Navicula sp., Navicula arvensis, Epithemia 
argus, Stauroneis anceps and Nitzschia amphibia were 
found in high concentrations. Cyclotella meneghini-
ana and C.caspia were also prominent. Other conspic-
uous species included Euglena ehrenbergii, Nannoch-
loris atomus, and Kirchneriella lunaris. High 
concentrations of green round to irregularly shaped 
forms, 1.2 to 2.5 pm in size, were in all the spring 
samples, plus an unidentified Centrales diatom with an 
average diameter of 3.6 pm. The unidentified 1.5 to 2.5 
sized "cells" were not included in the cell counts, but 
easily would have surpassed the other taxa in number. 
The early summer bloom continued into July with 
nanoplankton diatoms still dominant. However, the 
dominant phytoplankton assemblage was diverse in 
composition. Chaetoceros debilis, Surirella striatula, 
Cyclotella striata, Navicula arvensis, Rhabdonema 
minutum, and the unknown Centrales (Cylindropyxis 
profunda ?) were abundant. Phytoflagellates included 
Trachelomonas hispida, T. v·olvocina var. puncta, 
Gymnodinium danicans, and Phacus longicauda. 
There were high concentrations of Anacystis marina, 
A. montana minor, and A. thermalis. An unidentified 
Scenedesmus sp. was also abundant with Nannoch/o .. 
ris atomus, Tetraedrom muticum, and Kirchneriella 
lunaris. The highest concentrations of the study oc-
curred at this time with I. 78 million cells / I recorded on 
27 June 1978. During this period there were large 
concentrations of Enteromorpha intestinales common 
in the benthos in both sections of the lake. The broken 
fronds of this alga were floating at the surface and part 
of the phytoplankton community. 
The phytoplankton in late summer was dominated 
by an early bloom of Cyclotella striata and Cyclotella 
caspia, with C. caspia retaining high concentrations 
into fall. A mixture of these and other small sized 
diatoms ( < 30 µm) and blue green algae ( Anacystis 
montana, Nostoc commune, Oscillatoria submembra-
nacea) dominated the late summer flora. Several 
Oedogonium species were present, with Lemna minor 
(common duckweed) found in high concentrations at 
the surface in the southern section of Goose Lake. The 
lowest concentrations for summer were noted in late 
September with Cyclotella caspia, C. striata, and Nitz-
schia communis var. hyalina the dominant species. 
The early fall period was accompanied by a sharp 
rise in the nanoplankters, with chlorophyceans, dia-
toms, and phytoflagellates abundant. The diatoms 
consisted of mainly Rhabdonema minutum, Nitzschia 
closterium, Cocconeis pendiculus, Nitzschia sp., and 
Cyclotella spp .. The major flagellates were Chrysococ .. 
cus minuta, and Cryptomonas spp., with the green 
algae Nannoch/oris atomus, Ch/ore/la ellipsoidea and 
Ch/ore/la vulgaris also numerous. Of interest was the 
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p r e s e n c e  o f  s e v e r a l  E u g l e n a  s p e c i e s ,  m a i n l y  c o m p o s e d  
o f  E u g l e n a  a g i l i s ,  E u g l e n a  p u m i l a ,  a n d  E u g l e n a  e h r e n -
b e r g i i .  I n  a d d i t i o n ,  P h a c u s  s p .  # I  w a s  a l s o  c o m m o n .  
T h i s  s e a s o n a l  b l o o m  w a s  d i s t i n c t  b u t  s m a l l e r  i n  m a g n i -
t u d e  i n  c o m p a r i s o n  t o  t h e  e a r l y  s u m m e r  b l o o m .  
T h e  p r o d u c t i v i t y  p a t t e r n  r e s u l t i n g  f r o m  p h y t o p l a n k -
t o n  g r o w t h  f o r  t h e  p e r i o d  o f  s t u d y  w a s  p e a k  d e v e l o p -
m e n t  d u r i n g  e a r l y  s u m m e r  ( w h e r e  a v e r a g e  c o u n t s  
r e a c h e d  I .  7  m i l l i o n  c e l l s  p e r  l i t e r  o n  2 9  J u n e  1 9 7 9 ) .  A  
m a r k e d  r e d u c t i o n  f o l l o w e d  w i t h  a  s e c o n d  s u r g e  o f  
g r o w t h  i n  f a l l  r e a c h i n g  0 .  9  m i l l i o n  c e l l s  p e r  l i t e r  o n  2 9  
O c t o b e r  1 9 7 9  ( T a b l e  2 ) .  T h e  p a t t e r n  f r o m  f a l l  1 9 7 8  w a s  
a  g r a d u a l  d e c l i n e  i n t o  w i n t e r ,  w h e r e  l o w e s t  v a l u e s  
o c c u r r e d  i n  F e b r u a r y  ( 6 7 , 2 4 0  c e l l s / I ) .  
T a b l e  2 .  
A v e r a g e  c e l l  c o u n t s  f o r  p h y t o p l a n k t o n  a t  s t a t i o n s  i n  t h e  s o u t h e r n  
a n d  n o r t h e r n  s e c t i o n s  o f  { , o o s e  L a k e  d u r i n g  t h e  c o l l e c t i o n  p e r i o d .  
N u m b e r s  r e p r e s e n t  c e l l s / l i t e r .  
D : i t e  : : i o u t h  : : i e c t i o n  N o r t h  S e c t i o n  A v t ! r a g e  
1 3  O c t  
7 8  
3 6 4 , 5 2 0  
5 3 9 , 4 8 0  4 5 2 , 0 0 0  
2  F e b  7 9  
4 6 , 6 0 0  
8 7 , 8 8 0  6 7 , 2 4 0  
3  J u n  7 9  
1 7 4 , 8 5 0  1 3 5 , 3 3 0  
1 5 5 , 0 9 0  
2 9  J u n  7 9  
1 , 7 8 8 , 8 0 0  1 , 6 8 2 , 4 0 0  1 , 7 3 5 , 6 0 0  
2 7  J u l  7 9  
5 0 6 , 4 8 0  
9 8 1 , 9 2 0  7 4 4 , 2 0 0  
1 7  S e p  7 9  
1 4 2 , 6 4 0  
1 6 0 , 2 8 0  1 5 1 , 4 6 0  
1  O c t  7 9  2 1 0 , 0 8 0  4 3 2 , 6 4 0  
3 2 1 , 3 6 0  
2 9  O c t  7 9  
1 , 0 2 9 , 6 6 0  7 7 3 ,  7 6 0  
9 0 1 , 7 1 0  
T h e  n a n o p l a n k t o n  c o m p o s i t i o n  h a s  b e e n  g e n e r a l l y  
d e f i n e d  b y  S t r i c k l a n d  (  1 9 6 0 )  a s  h a v i n g  a  s i z e  r a n g e  o f  
I O  t o  5 0 p m ,  w i t h  t h o s e  f o r m s  h a v i n g  s i z e s  b e t w e e n  0 . 5  
t o  I O  J . l m  a s  b e l o n g i n g  t o  t h e  u l t r a  p l a n k t o n .  U s i n g  t h i s  
c l a s s i f i c a t i o n ,  t h e  m a j o r  p h y t o p l a n k t o n  c o m p o n e n t s  
i n  G o o s e  L a k e  w e r e  t h e  u l t r a p l a n k t o n  w i t h  a n o t h e r  
m a j o r  g r o u p  c o n s i s t i n g  o f  n a n o p l a n k t e r s  i n  t h e  I  0 - t o  
2 0 - µ m  s i z e  c a t e g o r y .  T h e  m o r e  a b u n d a n t  u l t r a p l a n k -
t o n  w e r e  t h e  d i a t o m s  C y c l o t e l l a  c a s p i a ,  N a v i c u l a  a t o -
T a b l e  l .  P h y t o p l a n k t o n  i d e n t i f i e d  i n  G o o s e  L a k e .  S e a s o n a l  p r e s e n c e  i s  n o t e d  
w i t h  X ;  t h e  i n o r e  d o m i n a n t  s p e c i e s  a r e  i n d i c a t " d  b y  A ,  B ,  C ,  w i t h  A  
b e i n g  m o s t  a b u n d a n t .  
l a c i  l l a r i o p h y c e a e  
A 1 1 1 p l 1 0 r a  s p  .  
. A n i J h o : r a  c o f f e a e i [ o r o r i a  K u t z i n g  
A 1 1 1 p h o r u  o v a Z i s  ( K u t z i n g )  K u t z i n g  
A u r i c u Z a  i n s e a t a  ( G r u n o w )  C l e v e  
C a Z o 1 1 e i 1 1  L / e a t i - i  ( S m i t h )  H e n d e y  
C h a e t o c e 1 ' 0 s  s  p .  
C ' t ' l l 1 8 t o c e r o a  o o m p r e a s u o  L a u d e r  
C h a e t o c e 1 • o s  d e b i Z i a  C l . a v e  
C o c c o n e i a  s  p .  
C o a c o n e i s  p e n c : · : o u Z u a  E h r e n b e r g  
C o a c i n o d i c c u s  s  p .  
C j J a Z o t e Z Z a  s p .  
C J J c Z o t e Z Z a  c a i . - p i a  G r u n o w  
C j J c Z o t e Z l a  m e n e g h -: n i a n a  K u t z i n g  
C y a Z o t e Z Z a  s t 1 r ; a t a  ( K u t z i n g )  G r u n o w  
C y m b e Z Z a  s p .  
C y m b e Z l a  v e n t P i c o o a  A g a r d h  
E p i t l i e m i a  Q . l ' ( J U S  ( E h r e n b e r g )  K u t z i n g  
E u n o t i a  p n : z e l ' U p t a  E h r e n b e r g  
C  .  
m u s ,  a n d  a n  u n k n o w n  C e n t r a l e s  d i a t o m ;  t h e  c y a n o -
p h y c e a n s  A n a c y s t i s  m a r i n a ,  A .  m o n t a n a  m i n o r ,  A .  
t h e r m o / i s ;  t h e  c h l o r o p h y c e a n s  C h / o r e / l a  v u l g a r i s  a n d  
N a n n o c h l o r i s  a t o m u s , ·  t h e  c h r y s o p h y c e a n s  C h r . v s o -
c o c c u s  m i n u t u s ,  O c h r o m o n a s  v a r i a b i l i s , ·  0 .  m i n i s c u l a ;  
t h e  e u g l e n o p h y c e a n  T r a c h e l o m o n a s  v o / v o c i n a  v a r .  
p u n c t a , ·  a n d  t h e  x a n t h o p h y c e a n  M o n o d u s  g u t t u l a .  
S t i l l  n o t  f u l l y  a d d r e s s e d  a r e  u n i d e n t i f i e d  u l t r a p l a n k t o n  
l e s s  t h a n  2 . 5  p m  i n  s i z e ,  t h a t  w e r e  c o m m o n  t h r o u g h o u t  
t h e  y e a r .  F u r t h e r  s t u d y  o f  t h i s  c o m p o n e n t  o f  t h e  p l a n k -
t o n  c o m m u n i t y  i s  n e e d e d  t o  m o r e  f u l l y  a s c e r t a i n  t h e i r  
r o l e  i n  p r o d u c t i v i t y  a n d  c o n t r i b u t i o n  t o  v a r i o u s  l e n t i c  
f o o d  c h a i n s .  T h e  d o m i n a n t  n a n o p l a n k t o n  w e r e  C y c l o -
t e l l a  s p p . ,  a n d  a  v a r i e t y  o f  P e n n a l e s  f o r m s .  O f  n o t e  
w e r e  R h a b d o n e m a  m i n u t u m ,  A _m p h o r a  c o f f e a e ( f o r -
m i s ,  C o c c o n e i s  s p . ,  a n d  N i t z s c h i a  c l o s t e r i u m .  T h e  
n a n o p l a n k t o n  p h y t o f l a g e l l a t e s  w e r e  r e p r e s e n t e d  b y  
C r y p t o m o n a s  s p p . ,  T r a c h e / o m o n a s  s p p . ,  a n d  N e p h -
r o c h / o r i s  s a l i n a .  
T h e  s e a s o n a l  p o p u l a t i o n s  a t  G o o s e  L a k e  r e p r e -
s e n t e d  c o m b i n a t i o n s  o f  w h a t  a r e  c o n s i d e r e d  t y p i c a l  
m a r i n e  a n d  f r e s h  w a t e r  s p e c i e s  t h r o u g h o u t  t h e  y e a r ,  
w i t h  f e w e r  o f  t h e  m o r e  c o m m o n  f r e s h  w a t e r  s p e c i e s  
f o u n d  i n  w i n t e r .  T h e s e  r e s u l t s  d i f f e r  f r o m  c o m p o s i t i o n  
s t u d i e s  m a d e  i n  t h e  c h a n n e l s  o f  t h e  B a r r i e r  I s l a n d s  a n d  
t h e  c o a s t a l  w a t e r s  w h e r e  m a r i n e  d i a t o m s  d o m i n a t e d  
( M a r s h a l l ,  e t  a l . ,  1 9 8 0 ;  M a r s h a l l  a n d  B o w k e r ,  1 9 7 6 ) .  
H o w e v e r ,  t h e  u n i d e n t i f i e d  u l t r a p l a n k t o n  c o m p o n e n t  
n o t e d  i n  G o o s e  L a k e  w a s  s i m i l a r  t o  w h a t  M a r s h a l l ,  e t  
a l .  (  1 9 8 0 )  r e p o r t e d  w i t h i n  t h e  B a r r i e r  I s l a n d  c h a n n e l s .  
D i f f e r e n t  p o p u l a t i o n  a s s e m b l a g e s  w e r e  a l s o  p r e s e n t  
w i t h i n  t h e  c h l o r o p h y c e a n ,  c y a n o p h y c e a n ,  a n d  e u g l e -
n o p h y c e a n  g r o u p s  i n  G o o s e  L a k e  i n  c o m p a r i s o n  t o  
t h o s e  n o t e d  o n  t h e  n e a r b y  m a i n l a n d  b y  N e m e t h  (  1 9 6 9 ) .  
A c k n o w l e d g e m e n t s  
A p p r e c i a t i o n  i s  g i v e n  t o  V i r g i n i a  E n v i r o n m e n t a l  
E n d o w m e n t  f o r  s u p p o r t i n g  t h i s  s t u d y  u n d e r  G r a n t  
7 8 - 0 2 .  F u r t h e r  t h a n k s  i s  g i v e n  t o  D r .  J a m e s  F .  M a t t a  
a n d  M r .  J a m e s  C o w a n  f o r  a s s i s t a n c e  d u r i n g  t h e  c o l l e c -
t i o n  t r i p s  t o  P a r r a m o r e  I s l a n d .  
F N . g Z  l a r f o  s  p  •  
F l ' a ( J Z Z a r i a  c a p u c i n a  D e s m a z i t o r e s  
F n : z y i Z a z r i : a  c u r v a t a  S k v o r t z o w  
P r a { T Z l a r i a  o c e a n i c a  C l e v e  
F n : z g i l a r i o p s i s  c y Z i n d P u a  ( G r u n o w )  H e  l m c k e  e t  K r i e g e r  
G r a m m a t o p h o r a  m a r i n a  ( L y n g b y e )  K u t z i n g  
G - 1 1 r o s · i g m a  b a Z t i . c w n  ( 1 : : h r e n b e r g )  C l < • v e  X  
L i e r r v p h o n : z  s p .  
L i e r r v p 1 i o r a  p a 1 u d o =  (  L y n g b y e )  A g a r d h  
; . J e Z o s i r a  g r a n u Z a t a  ( E h r e n b e r g )  R a l  f s  
/ . ! e l o c i l ' O .  g r a n u Z a t a  a n g u a t i s c i m a  M u l l e r  
l l a v f o u Z a  s p .  C  
l l a v i < ™ l a  a n f ? h - ; p z e u r o i c ! e o  H u s t e d t  
N a v i c u Z a  a l ' V e ~ i s  H u s t e d t  
N a v i = Z a  a t o n r u a  ( K u t z i n g )  G r u n o w  
N a v i e u Z a  h e n n e J y i  w .  S m i t h  
N a v - Z c u l a  h u m e r o e a  B r e b i s s o n  
t l a v · f o u Z a  i r r o r a t a  G r e v i  l l e  
t J a V ' i e u l a  Z a n c e o Z a t a  v a r .  p h y l l e p t a  ( K u t z i n g )  C l e v e  
N a v i e u Z a  1 1 1 a c u l a t a  ( B a i l e y )  C l . - v e  
l l a v i c u l a  r l i o m b i c a  G r e g o r y  
[ l a v i = l a  s a Z i n a l ' U l 7 1  G r u n o w  
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Table 1. (continued) 
Nitzschia s p. 
Nitzschia anpliibia Grunow 
!litaschia cl.ausii Hantzsch 
Nitzschia cl.osteriwn (Ehrenberg) W. Smith 
Nitzschia co,,,rn,nis var. hyaUna Lund 
llitzschia umgissima (Brebisson) Ralfs 
Nitzsohia paradoxa (Gmelin) Grun 
tlitzschia pl'Ozima Hustedt 
llitzsohia sigmafonrris Hus t edt 
Nitzschia venrricularis (Kutzing) Hantzsch 
Pinnula2>ia sp. 
Pi.nnularia major (Kutzing) Rab e nhorst 
Pinnularia :rectangulata ( Gr e gory ) Cleve 
Playiogra,mr;,. staurophorum (Gregory) Heiberg 
Rhabdonerrr:z nrinutta11 Ku tzing 
Stauroneis anceps v a r . hyaUna Peragallo 
Surirell.a fastuosa Ehrenberg 
Surirella striatul.a Turpin 
Tropidoneis l.epidoptem (Gregory) Cleve 
Unknown Centrales species 
Ch lorophyceae 
Ankist2>odesmus falcatus (Corda) Ralfs 
Ankistl'Odesmus falcatus var . aoioul.aris G~\. B~~~~) 
Ch Ul1Tfl dt,mona,; s p . 
ChloreUa sp . 
Cl1loreUa eUipsoidea Gerneck 
Chl.oreUa vulgaris Beyerinck 
Kirohneriell.a Lunaris (Kirchner) Hobius 
Nannochloris atomus Butcher 
Oedagonium sp . Ill 
Oedagonium sp . #2 
OedDgonium sp . #3 
Oedagonita11 pungens Hirn 
Oocystis s p . 
Soenedesmus sp . #1 
Soenedesmus sp . #2 
Soenedesmus bijuga (Turpin) Lagerheim 
Scenedesmus quadricauda ( Turp i n) Brebisson 
Staurastl"WTI sp. 
Tetmedron sp. 
Tetmedron mutioum (A. Braun ) Hansgirg 
Un i dentified Oocys t acean 
Prasinophyceae 
Pymmimonas nricron Conrad and Ku fferath 
Tetmselnris maoulata Butch er 
Cryptophyceae 
Chroomonas amphioxeia ( Conrad) Bu t che r 
Chl•oomonas salina (Wis l ouch) Butche r 
Cryptomonas sp. 
Cryptomonas irreguiaris Butche r 
Cryptomonas rostrell.a Luc as 
Playioselnris sp . 
Chrysophyce ae 
Calyoomonas ovaZis Wulff 
Calyoomonas l,)Ulfii Con r ad et Kuff . 
ChromuZina parvula Con r ad 
Chrysooocous nrinutus (Fritsch) Ny gaard 
!>Jal l.omonas s p . 
Ochl'Omonas nrinisoula Con r a d 
Ochromonas variabilis H. Heyer 
Xanthophyceae 
~bnodus guttula Pas cher 
Nephrochloria "Balina Paacher 
Tl>iboner,n affine G. S . West 
'i'riboner,n nrinus (Willie) Hazen 
Tribonema monochlol'On Pascher e t Gei tler 
Haptophyce ae 
Chrysochl'Omulina minol' Parke et Hanton 
Pavl.ova salina (Carter) Green 
Eug l e nophy ce ae 
EugZena sp. 
Euglena acus l::hrenberg 
Euglena ayilis Carter 
f:uglena deses Ehrenberg 
Eugl.ena ehrenbel'gii Klebs 







Euglena fusca (Klebs ) Le 11111e rmann 
Euglena mutabilis var. '7llinzi Gojdics 
Euglena pl'Ozima Dangea r d 
Euglena pumi la Campbell 
Eutreptia lanol,Ji,i Stever 
Eutreptia viridis Perty 
Phacus s p . /fl 
Phaous sp. #2 
Phaous CUl'Vicauda Swi re nko 
Priaous Lerm1e:rmanni ( Swirenko) Skvo rtzow 
Phacus lonyicauda (Ehrenb erg ) DuJardin 
Tmchelomonas sp . 
Tmchelomonas acanthostoma (Stokes) Deflandrc 
Trache lomonas oharkOJ.liensis Swi renko 
Trachelomonas hispida (Perty) Stein 
Trachelomonas hispida var . punotata Le11111e r mann 
Tmchelomonas volvocina va r. punctata l'layfair 
Cyanophyceae 
AgmeneUum qua<U'l.{JZicatum (Heneghini) Brebisson 
Anabaena s p . 
Anacystis aeruyinosa Droue t et Daily 
Anacystis dinridiata (Kutzing) Drouet et Daily 
Anacystis ml'ina (Hansgirp;) Drouet et Daily 
Anacystis montana nrinol' (Wille) Drouet et Daily 
Anacystis themriZis (Heneghini) Drouet ct Daily 
Calothl'i:,; parietina Thuret 
Go11phosphael'ia aponina Ku tzing 
Johannesbaptis tia pellucida (Dickie) Tayl or e t Drouet 
/.fiorocoleus lyngbyaceus ( Kutzing) Crouan 
Nostoc conmune Vauch er 
Oscillatoria s p . 
Oscillatol'ia lutea Agardh 
Oscillatoria submembranaceae Ardiss one et Strafforel la C 
Schizothl'i:,; arenal'ia (Berkeley) Go,"'mt 
Schiaothl'i:,; oalcioola (Aga r dh) Gomon t 
Dpirulina subsalsa Oers t ed 
Di nophyceae 
Goniaula:,; diacantha (Meunier) Schiller 
Gymnodinium sp. Ill 
Gymnodinium s p. #2 
Gymnodinium danicans Camp be 11 
Gyrodinita11 estual'iaLe Hulburt 
Pl'Otopel'idinium s p . 
Protopel'idinita11 achromaticwn (Levander) llalech 
Protopel'idinita11 pentagonum (Gran) Balech 
Campsopogan coeruleus Balbis 
Lemna minor L . 
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